
Journal of Microbiology & Biology Education  

Reviews

79Volume 12, Number 1

Life Sciences Institute, University of Michigan,  
Ann Arbor, MI
E-mail: klionsky@umich.edu

booKs

A Review of Scientific Teaching
DOI: 10.1128/jmbe.v12i1.287 

Scientific Teaching; 5th printing; Jo Handelsman, Sarah Miller, 
and Christine Pfund; (2007). Supported by the Howard 
Hughes Medical Institute Professor Program and The Wis-
consin Program for Scientific Teaching. W.H. Freeman and 
Company, New York, in collaboration with the Roberts and 
Company Englewood, Colorado. 184 pages. 

This book builds upon the idea that a training institute 
is needed to nurture scientific-minded educators and revo-
lutionize science education. It strongly presents an argument 
that science education needs a face-lift, so to speak, regard-
ing the way it is taught and how students are trained to use 
memorization in order to learn a body of factual knowledge. 

To produce students who think like scientists (critical 
and analytical thinkers), educators need to understand the 
similarities and connections between science, education, 
research, and teaching. Thus, scientific teaching, by the 
definition coined in this book, means “teaching science in a 
way that (1) represents the nature of science as a dynamic, 
investigative process based on evidence, (2) engages a 
diversity of people in a collaborative process, and (3) has 
clear learning goals in mind, uses methods and instructional 
materials designed to improve student learning, and evalu-
ates the methods iteratively”. 

This book is a comprehensive bible of what scientific 
teaching is and how educators can scientifically teach. The 
objective of this book is consistent and clear throughout – 
to introduce and demonstrate how faculty can treat their 
teaching with the same scientific mindset as they approach 
their disciplinary research. In other words, faculty can 
make teaching more scientific and we, as educators, need 
to develop teaching habits based on sound evidence with 
proven assessment methodologies. 

The book is intelligently arranged into two sections 
for educators at two different points in their teaching 
careers.  Chapters 1–6 focus on ‘what is’ scientific teach-
ing and ‘how to’ scientifically teach. They are aimed at 
educators in the early stages of their careers who may 
wish to make changes in their teaching and learn more 
about teaching as a form of science (analysis, collaboration, 
communication, experimentation, evaluation, inquiry, and 
knowledge). These chapters are an easy and inspiring read 
and cover topics such as scientific teaching, active learning, 
assessment, diversity, definition of a teachable unit, and 
ideas for institutional transformation. 

The second part of the book focuses on educators who are 
well into their careers, have been practicing scientific teaching 

for some time, and who are now ready to share their practices 
with colleagues and the larger community. This latter section 
gives detailed guidelines and helps the reader to think about ef-
fectively sharing what they have learned about scientific teaching 
in workshops and other forums. With a number of examples 
in active learning and assessment provided, this book is a solid 
case of well-established “what is”, as well as a “how to” guide 
for both novice and veteran science educators.

There are abundant books on education that offer 
clear pedagogical and principal teaching strategies, many 
lack specific examples as to how the reader can become a 
more effective educator. For me, there is one other that 
stands out and complements Scientific Teaching. In the book, 
Leaving the Lectern: Cooperative Learning and the Critical First 
Days of Students Working in Groups (Dean A. McManus; 
John Wiley & Sons Inc.; 2005), the author demonstrates 
his passion for science teaching by asking what “success” in 
the classroom truly means. He shows how his courage to 
venture out from a traditional teaching setting (i.e. passive 
lecture mode) results in “success.”

“Scientific Teaching” is a true one stop shop for educators 
in science education. It combines factual information about 
best practices (learning goals, learning outcomes, design 
principles, assessment, addressing diversity) with sugges-
tions on how to implement and share these in the broader 
community of one’s institution and beyond.    

Overall, this book is current and very informative.  It 
is one of a kind and should be recommended to everyone 
(even in non-science disciplines) who wants to help students 
learn how to think like real scientists. 

Naowarat Cheeptham (Ann)
Thompson Rivers University, Kamloops, British Columbia, 
Canada 
E-mail: ncheeptham@tru.ca.
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Entering Research: A Facilitator’s Manual; 1st ed.; Janet 
Branchaw, Christine Pfund, and Raelyn Rediske; (2010). W.H. 
Freeman and Company, New York. 284 pages.

This book is sub-titled “Workshops for Students Begin-
ning Research in Science,” which is a very apt description of 
the overall work. It describes, in great detail, a two-semester 
workshop for undergraduate students who are starting a re-
search experience. The first workshop focuses on students 
who are seeking research opportunities and just entering 
the research laboratory. The second workshop focuses 
on more advanced topics for students who are engaged in 
research, such as communication of results, writing for the 
general public, and research ethics.

The book provides all the information that a faculty 
member needs to facilitate the workshops. Each chapter is 
organized as a single class meeting during the semester and 
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includes all the information needed to prepare for and execute 
the meeting, including student assignments. All assignments 
and class activities are given in the text of the book (electronic 
versions are available for download at the publisher’s website; 
registration required). The book also includes a full sample 
syllabus for each semester in the Appendix.

Having worked with undergraduates as a research 
mentor, I find that the workshops described in this book 
are very comprehensive in identifying and working through 
common issues experienced by undergraduates who are 
new to research. In Part I, the authors focus on facilitating 
the selection of research mentors, understanding research 
groups, and setting expectations with the mentor. These are 
important tasks that will help acquaint new researchers with 
the dynamics of working in a research group and are ones that 
are all too often not explicitly discussed when undergradu-
ates first enter the laboratory. Other necessary skills such 
as searching for and reading scientific articles, documenting 
research, and designing experiments are also included in this 
section. It is important to note that this information is not 
delivered as a set of lessons organized by an instructor, but 
is instead shared by the participating students as they expe-
rience and reflect upon the assignments and their research 
activities during the weekly class meetings. The importance 
of the instructor facilitating the process, rather than simply 
teaching the skills, is underscored by Appendix 1, “Facilitat-
ing, Not Teaching: Some Practical Tips”.

The second semester workshop continues the practice 
of combining experiences and assignments to guide student 
learning. I found the assignments and readings described in 
the second portion of the workshops to be well-designed 
to assist students as they move further into their research 
projects and prepare for dissemination of results.

While the detailed week-by-week schedule and de-
scription of workshop activities might seem to lead to an 
overly-proscriptive approach, I felt that the authors did an 
admirable job of providing an easy-to-follow blueprint that 
is also quite flexible. Throughout the work, the authors 
identify optional assignments that might be incorporated, 
as well as alternate approaches that might be employed 
in given circumstances. In the Appendix, they provide 
not only a traditional semester-based syllabus for each 
of the workshops, but also an alternative ten-week sum-
mer syllabus and a one-day workshop agenda that could 
utilize portions of the material from the book. They also 
provide a syllabus to coordinate workshop activities with 
the previously published Entering Mentoring: A Seminar to 
Train a New Generation of Scientists (Hilary Handelsman, ed; 
The Wisconsin Program for Scientific Teaching; 2005).  I 
would note that there are no sample syllabi for instructors 
teaching in the quarter system.

Overall, I found many useful ideas in this book that I 
can use with beginning undergraduate researchers at my 
institution, whether it is through a course such as that de-
scribed by the authors or in association with workshops or 
research experience programs. This is an excellent manual 

for anyone who plans to assist groups of new undergradu-
ates as they begin the research experience.

Lee E. Hughes
University of North Texas, Denton, TX
E-mail: lhughes@unt.edu.
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Discipline-Based Education Research: A Scientist’s Guide; 
Stephanie Slater, Timothy Slater and Janelle Bailey; (2010). 
W.H. Freeman and Company, New York, NY. 100 pages. 

As the title implies, the authors have written a primer 
for traditionally trained research scientists interested in 
education research. The book serves as a map to guide these 
researchers through the intricacies of the scholarship of 
teaching and learning from experimental design, execution 
and data analyses to publication. It is a part of the “W.H. 
Freeman Scientific Teaching Series”, a collection of practical 
guides to help faculty become more proficient in teaching 
and learning science.

There are seven short, easy-to-read chapters, plus an 
appendix. The first few chapters introduce and explain the 
virtues of education research as compared to traditional 
scientific research. This is followed by chapters on the ele-
ments of good research design, with tips on formulating 
good research questions and a discussion of the five most 
important topic areas that the authors believe have shaped 
the scholarship of teaching and learning over the last 25 
years. By providing this information, the authors give read-
ers an overview of what is known in the field and possibly 
inspire them to tackle the unknown. It goes without saying 
that a comprehensive literature search would be in order 
before deciding on a research topic. 

In simple, easy to understand language, Chapters 4 and 5 
provide practical information on quantitative and qualitative 
methods of data analysis. From past experience, this is one 
area of research where many scientists struggle and I was 
very pleased at its straightforwardness. I even had an “aha” 
moment as I discovered a simple trick to help in some calcula-
tions of my own data. Chapters 6 and 7 focus on aspects of 
publishing, evaluation and action research, which is a more 
informal method of targeted change in the classroom.

The appendix includes “ready-to-go” assessments and 
information on working with human subjects. Unfortunately, 
the assessments are not quite as ready to go as one might 
wish; although the questions are included, no other informa-
tion is provided (such as how to score the instruments). It 
would have been more helpful if this information was made 
available or if references were provided to support the 
documents. A quick Internet search for supporting docu-
mentation yielded more frustration than answers.

A nice feature throughout the book is the inclusion of 
very visible “OWLS”.  These are boxes with a picture of an 
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